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The thesis experimentally and theoretically elucidates the surface growth and
characterization in metal ¢lectrodeposition.

In chapter |, the effects of temperature on nickel and platinum thin films have been
investigated. In nickel electrodeposition, a relation derived from the Butler-Volmer
equation is successful in predicting cathede potential shifts caused by change of
deposition temperature. An interface width is shown to have a saturated value dependent
on the deposition temperature. Next, in platinum electrodeposition, the deposition rate
and current efficiency at a fixed average current density are evidently dependent on
temperature. The analysis of the mol weight of platinum deposit based on two
electrochemical reactions make clear the temperature dependence.

In chapter 2. the cffect of antimony potassium tartrate (APT) on the surface
appearances of silver thin films is examined. The measurement of surface roughness
and the cyclic voltammetry curves exhibit that the shiny surface appearance corresponds
to two-dimensional growth that can be related to a rapid increase in the current density
at the narmrow region of the cathode potential. Next, in pulse current technique, the
interface width is found to lessen rapidiy with an increase in the current off-time, and to
increase with an increase in the current on-time.

In chapter 3, a combination of linearity in a Cole-Cole plot and the Randics circuit
madel is shown to lead to a relation that the Warburg coefficient is linearly proportional
to the reaction resistance due 1o a charge transfer reaction. The relation is also
successful at predicting the dependence of the equilibrium concentration of silver ions
and the cxchange current density on the APT concentration.

In Chapter 4, Pattern formation in Ag-In electrodeposition and the distribution of
islands in gold clectrodeposition are studied. The patterns that emerge as a fishbone and
tree are found to have a fractal property. As the current density increases, the
fishbone-like pattern with a fractal dimension of 1.44 changes into the tree-tike pattern
with a fractal dimension of 1.64. Next, using the island pair distribution function (IDF)
and the Fourier image analysis, the discrete gold islands are found ta have a weak
periodical structure. The Monte Carlo simulation with no interplay shows the random
distribution ot the gold islands.
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